To evaluate the impact of comorbidities, symptoms, and patients' characteristics on the 5-year overall survival of patients who underwent surgery for cancer of the oral tongue or floor of the mouth and to improve the survival estimates by the creation of a new staging system.
Conclusion:
Clinical variables have a prognostic impact on oral cancer that is surgically treated, and the consistency of results confirms that survival estimates can be improved by the addition of these elements to the TNM classification, creating a more powerful and precise system in the determination of a prognosis.
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A PPROXIMATELY 30000 new cases of oral cavity and pharynx cancer are diagnosed annually in the United States, which represents almost 3% of all tumors in men. 1 Fiftyeight percent of these neoplasms are located in the tongue and in other parts of the mouth. In Brazil, 7950 new cases of mouth cancer were estimated in 1999. 2 Early diagnosis is the best chance for an effective treatment, with aesthetic and functional satisfactory results. Surgery and radiotherapy are the primary modalities of treatment, and the choice of therapy depends on factors related to the tumor, to the patient, and to the institutional experience. 3 The most important prognostic factor is the anatomical extension of the disease, described through the TNM staging system. 4 Clinical characteristics of the patients, such as severity of the symptoms related to the cancer and medical comorbidities (defined as concomitant diseases not related to the disease under study), are important for therapeutic planning and for determining the risk of complications and the prognosis of several types of cancer. [5] [6] [7] [8] [9] [10] [11] [12] The addition of these factors to the traditional TNM staging system permitted the creation of new staging systems, superior in the prediction of survival when compared with the TNM staging system alone. [6] [7] [8] 13 This study was designed to evaluate the impact of comorbid conditions, symptoms, and patients' characteristics on 5-year overall survival in patients who underwent surgery for cancer of the oral tongue or floor of the mouth.
RESULTS
The cohort of 110 patients included 93 men and 17 women; 93 were white, and 17 belonged to other ethnic groups. The patients' ages ranged from 31 to 80 years (mean, 57.5 years). Fifty-nine patients had tumors in the oral tongue, and 51 had tumors in the floor of the mouth. All
PATIENTS AND METHODS
Two hundred forty-seven medical records of patients with squamous cell carcinoma of the oral tongue or floor of the mouth, admitted to the Centro de Tratamento e Pesquisa Hospital do Câncer A. C. Camargo, São Paulo, Brazil, from January 1, 1990 , to December 31, 1994 , were reviewed. The following criteria were used for inclusion in the study: a histologically confirmed diagnosis; absence of previous oncological treatment for this primary tumor; and surgical treatment with a curative purpose, exclusive or as part of a multidisciplinary approach. A total of 110 patients met the criteria for inclusion in the study.
Data collection from the medical records was performed using a form specially designed for this purpose. These data included demographic information, symptoms and duration, smoking status, alcoholism status, associated diseases, TNM stage (Union Internationale Contre le Cancer or American Joint Committee on Cancer classification), 4 tumor site, hematocrit, and details about treatment. Follow-up information contained development of recurrences or second primary tumors and patient status at the last objective evaluation. Outcome measures included 5-year overall survival, 5-year tumor-specific survival, recurrence, and disease-free survival rates. Patients were observed from the date of diagnosis to the date of the last objective examination or death. Only 4.5% of the patients were lost to follow-up.
To analyze the significance of the symptoms, we created a classification of severity of the symptoms, using a method described previously by Pugliano et al. 13 Only those symptoms clearly attributed to the cancer were used in the classification of the severity. Using a 2 test, we found that among the 8 evaluated symptoms at diagnosis (burning sensation in the mouth, neck lump, oral cavity pain, dysphagia, weight loss, odynophagia, earache, and oral cavity bleeding), 5 had predictive potential at the significance level of P=.25: oral cavity bleeding, earache, weight loss, dysphagia, and neck lump. Neck lump was registered only when patients reported having noted it by themselves. Among patients who described this symptom, 90% (18/20) were classified as having metastatic lymph nodes by the physician at the clinical examination, and all patients had cervical metastasis histologically confirmed.
A 25% significance level was selected on the recommendation of Lemeshow and Hosmer 14 for building multivariate models. This level of significance eliminates many insignificant variables from further analysis but ensures that all potentially explanatory variables are included in the multivariate analysis. The Cox proportional hazards model identified the following symptoms as independent predictors of survival: neck lump (P=.06), earache (P=.01), and oral cavity bleeding (P=.003). A symptom severity staging system was built based on the number of present symptoms (neck lump, earache, and oral cavity bleeding). The stage was defined as 0 for patients who did not have any of these symptoms. Stage 1 corresponded to the presence of 1 of these symptoms, and stage 2 corresponded to 2 or more of these symptoms.
In this study, Charlson and National Cancer Institute (NCI) indexes were used to classify comorbidity. The Charlson comorbidity index was created starting from a study of mortality rates among patients admitted to a unit of a university hospital in the period of 1 year. This index incorporates the number and the seriousness of the associated diseases. The system of punctuation of this instrument marks values of 1, 2, 3, and 6 for specific diseases present at hospital admission (Table 1) , and later the comorbidity index score is determined by summing the weighted totals of all conditions in a given patient. The index score is then used to formulate the comorbidity stage, based on the medical record. 15 Patients with a comorbidity index score of 0 belonged to comorbidity grade 0; those with a comorbidity index score of 1 or 2, comorbidity grade 1; patients with a comorbidity index score of 3 or 4, grade 2; and those with a comorbidity index score of 5 or greater, grade 3.
The NCI index was created in 1992 by a collaborative group of the National Institute on Aging (NIA) and the NCI to evaluate the prevalence of comorbidities in older patients (Ն65 years) with cancer. This instrument was designed for the collection of information from hospital records. It included 24 comorbidities, such as a history of excessive alcohol intake, cardiovascular diseases, hip fracture, and urinary tract infection. Comorbid conditions were selected according to the leading causes of chronic diseases present in the community-dwelling population as reported by the National Center for Health Statistics, reports in the clinical literature for hospitalized patients, and reports on health status for selected populations. 16 In this study, the NCI instrument was used and adapted for the NIA/NCI Colon Carcinoma Study Sample. 17 The array of comorbidities and subcategories is listed in Table 2 . Classifications recorded on the abstract form are grouped according to number of conditions present, level of current or historical impact of the condition, and no information available. The score was calculated by summing all conditions present. A comorbidity level of 1 was assigned to patients having 0 to 3 conditions, and a level of 2 was assigned to patients with 4 or more conditions.
The evaluation of staging systems can be done qualitatively or quantitatively. The qualitative comparison of different staging systems can be done based on face validity, clinical sensibility, or "common sense." 18 A quantitative description of each development of the composite staging systems is provided by statistical analysis, and in our study the following quantitative techniques were used to compare the performance of the systems: the range of survival gradient, ie, the difference between the highest and lowest survival rates in each staging system (a wide range is obviously desirable); and −2 logarithm likelihood 2 , ie, the 2 for covariates from logistic regression. For comparative purposes, the higher the value of 2 lt (lt denotes logarithm), the better.
The information contained in the forms was entered in a database (DBase for Windows; Borland International, Scotts Valley, Calif). Periodically, revisions were performed to verify the internal consistency of the data. For the statistical analysis, commercially available software (Statistical Product and Service Solutions for Windows, release 7.5; SPSS Inc, Chicago, Ill) was used. Descriptive statistics were used as a preliminary analysis of the relation between the baseline variables and outcome events. Continuous variables were categorized to facilitate data analysis and presentation. Survival analysis was performed using the Kaplan-Meier method (with the log-rank test value being used to compare groups), and the Cox proportional hazards model was chosen to identify independent prognostic factors.
(REPRINTED) ARCH OTOLARYNGOL HEAD NECK SURG/ VOL 126, SEP 2000 WWW.ARCHOTO.COMpatients underwent surgery as the primary treatment, and 69 underwent irradiation as adjuvant therapy. Table 3 describes the 5-year overall survival rates according to 9 classification variables. The 5-year overall survival was 33.4%. Survival rates were almost equal for the 3 categories of the Charlson index and for both sexes. The largest differences in survival were observed for TNM clinical stage, the symptoms' staging system, alcohol consumption, comorbidities (NCI system), and hematocrit. The results show that TNM clinical stage, symptoms, comorbidities, age, alcohol use, and hematocrit produced the clearest distinctions in this sample. Figure 1 , shows survival curves for all categories of the symptoms' staging system and comorbidities, respectively.
The first step in the organization of the clinical severity staging system was the conjunction of symptoms with comorbidities, 8, 9 producing a functional staging system with the following 5-year overall survival rates: asymptomatic with comorbidity level 1, 46% (20 of 44 patients alive); asymptomatic with comorbidity level 2, 43% (11 of 24 patients alive); symptom stage 1 with comorbidity level 1, 52% (7 of 12 patients alive); symptom stage 1 with comorbidity level 2, 0% (1 of 15 patients alive); symptom stage 2 with comorbidity level 1, 0% (1 of 8 patients alive); and symptom stage 2 with comorbidity level 2, 0% (0 of 7 patients alive).
The resulting survival rates allowed us to combine the patients into 2 categories of a functional severity staging system: ␣ (including asymptomatic patients, despite the comorbidities' level, and patients with symptoms' stage 1 and comorbidities' level 1) and ␤ (including patients with symptoms' stage 2 and comorbidities' level 1 and patients with comorbidities' level 2, despite the symptoms' stage). The survival for the 2 stages was as follows: ␣, 46% (38 of 80 patients alive); and ␤, 0% (2 of 30 patients alive). These rates demonstrate that survival decreases significantly with the increase of symptoms and comorbidities (PϽ.001). The survival curves for these functional stages are shown in Figure 2 .
The conjunction of this functional system with the TNM staging system (second step) defined 8 different categories, and it was possible to show an important variation in the prognosis of patients with the same TNM stage and different grades of symptoms and comorbidities, especially in those with stages I, II, and IV ( (HR, 
001).
Therefore, according to the method previously described, the next step was the conjunction of this other FSI with the TNM staging system. Once again, the categories of the conjunction of the 2 classifications were consolidated to create an extended clinical severity staging system, also composed of 4 stages (Figure 3) . Five-year overall survival for this extended clinical severity staging system was as follows: The comparison among the systems demonstrated that both clinical severity staging systems (the "classic" The evident advantage of this extended clinical severity staging system (addition of the variables age, alcoholism, hematocrit, symptoms, comorbidities, and TNM stage) over the other classifications in the prediction of tumor-specific survival could also be recognized. The extended clinical severity staging system also predicts recurrence rates and disease-free survival ( Table 5) .
COMMENT
For more than 30 years, the TNM staging system 4 has been universally accepted and widely used as the basis of cancer staging. The system's macroscopic and microscopic classifications provide a reasonably precise description of the extent of disease. The system fails, however, for not including information about the clinical biological features of the cancer, which is expressed by structural format and physiological function in the patient. The gross anatomical features (extent of the disease), the microscopic appearance (cell type and degree of differentiation), and the biomolecular characteristics (tumor markers and ploidy) are different ways to describe tumor morphologic structure. 19 Cancer symptoms (type, duration, and severity) 20 and the performance status of the host 21 are clinical elements that represent the severity of illness in a patient. Comorbidity is another important aspect of the clinical biological features for being able to affect the choice of treatment and prognosis, despite the fact that it is not related to the cancer itself. 5, 7, 8, 11 Symptoms are the result of the interaction between the host patient and the malignant neoplasm, providing important prognostic information already described in previous studies 7, 8 for different types of cancer. Previous studies 9,13 on laryngeal and oropharyngeal cancer prove that symptom severity contributes, with additional prognostic data not available from anatomic staging alone. Pugliano et al 22 demonstrated in patients with head and neck cancer that 4 symptoms-dysphagia, earache, neck lump, and weight loss-were found to be independent predictors of survival duration. A composite staging system was created based on the 4 symptoms, and when symptom severity stage was entered in a proportional hazards model along with TNM stage, comorbidity, age, and alcohol use, all 5 variables were independently predictive of survival duration. 22 In fact, initially, we used the same method of Pugliano et al 13 to build the symptom staging system. Our significant symptoms were different probably because we studied only patients with carcinomas of the oral tongue or floor of the mouth, but our findings that symptoms such as neck lump, earache, dysphagia, weight loss, and oral cavity bleeding are prognostic determinants substantiate similar results published in the literature 13, 22, 23 for patients with head and neck cancer.
The patients' general health status directly influences treatment planning and estimates of prognosis. A less aggressive or even palliative treatment may be proposed to a patient who is considered "too sick" to tolerate preferred treatment. Therefore, an analysis of comorbidity should be included in any interpretation of outcome. 5, 9 The NCI recommends that future multiinstitutional studies should be stratified according to variables regarding medical comorbidities, performance status, and a measure of alcohol and tobacco use, considered as definitely important and easy to obtain. 24 The impact of comorbidity is most clearly evident in cancers that are not rapidly fatal. Thus, when comorbidity is included in a staging system, patients with higher survival rates show the best improvements in prognostic stratification. On the other hand, the effects of the comorbid conditions have been found to be more important in older patients and need to be assessed independently from functional status. 25 We cannot apply the Kaplan-Feinstein index to measure comorbidity because it is significantly more difficult to use and apply than the Charlson index. This can be related to the multiple criteria required for the application of the Kaplan-Feinstein index that divide comorbid conditions into 13 categories, each having 3 severity grades. Severity grading within each category requires specific documentation of many tests and evaluations to establish the comorbid stage. 26 In the retrospective study by Singh et al, 27 the Kaplan-Feinstein index was significantly more difficult to use and apply than the Charlson index, suggesting that the Charlson index may be better suited for use in retrospective studies of comorbidity because it is easier to use and comparable to the Kaplan-Feinstein index in the prediction of survival. In 1992, the NIA and the NCI initiated a study to assess the prevalence of comorbid conditions in elderly patients with cancer. Seven cancer sites were selected for the study: breast, cervix, ovary, prostate, colon, stomach, and urinary bladder. 28 In 1996, a report on approximately 7600 patients in the study sample described the NIA/NCI approach to developing information on comorbidity in elderly patients and addressed the chronic disease burden (comorbidity) and severity for 6 particular conditions: arthritis, chronic obstructive pulmonary disease, diabetes, gastrointestinal tract problems, heart-related conditions, and hypertension. Comorbidity data were matched with data from the conventional Surveillance, Epidemiology, and End Results program monitoring system. Analyses showed that hypertension is the most prevalent condition, as in our patients, and is also much more common as a management problem rather than as a history for the NIA/NCI Surveillance, Epidemiology, and End Results program study patients. 16 As described by Guralnik 29 in 1996, various assessment techniques have been used for the measurement of comorbidity and have demonstrated the association of increased level of comorbidity with various adverse health outcomes. The most basic measure of comorbidity is a sum of the number of conditions present. Although there is probably no single best way to assess comorbidity in all circumstances, many different approaches have proved valuable in demonstrating the presence of substantial comorbidity and in studying its impact. When evaluating patients' conditions, whether in observational epidemiologi- cal studies or in clinical trials, it is clearly important to consider the potential effect that comorbidity may exert on the outcomes of interest. Therefore, continued research is needed to evaluate techniques for assessing comorbidity and to develop new approaches to measuring this important concept. 29 Several studies have applied multivariate analysis to large patient populations in an attempt to identify significant prognostic factors in head and neck cancer. Age 30 and alcohol use 31 have been reported as correlated with survival. Moderate anemia appears to be an independent prognostic factor in squamous cell carcinoma treated with radiation therapy alone. 32 An alcoholic severity staging system developed by Deleyiannis et al 31 demonstrated a distinct prognostic gradient across stage for all sites of head and neck cancer. The inclusion of alcohol use in our FSI is based on the high prevalence of alcohol use in patients with head and neck cancer that requires a comorbidity measure containing alcohol-specific information. Our results confirm that the incorporation of alcoholism, and age and hematocrit, in this index provides even greater prognostic information than previous comorbidity instruments. Furthermore, it complies with 1 of the 5 major purposes of the multivariable analysis: to assign simple rating scores to important variables and combine them into a single risk score to predict outcomes of individual patients. 33 This study revealed an improved capacity of this new system to predict rates of recurrence and diseasefree survival, when compared with other systems. The disease-free and tumor-specific survival were lower for patients with advanced stages of the new clinical severity system, independent of the treatment (surgery only or surgery combined with radiotherapy). This is similar to the results of a previous study 27 in the literature in young patients with head and neck cancer and advanced comorbidity. The reasons can be a lower level of antitumor activity in patients with advanced comorbidity or simply biases of the physician in the treatment planning. These findings suggest that aggressive follow-up is especially important for patients with advanced comorbidity to warrant earlier detection of cancer recurrence. 27 However, other studies 13, 23 for oropharyngeal and oral cavity cancer did not prove that the clinical severity staging system can do well at predicting recurrence rates.
This study demonstrates that clinical variables have prognostic impact on cancer of the oral tongue and the floor of the mouth that is surgically treated, and the consistency of results confirms that survival estimates can be improved by the addition of these elements to the TNM staging system, creating a more powerful and precise system in the determination of prognosis.
